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ess: fannyko@cuhk.eduSummary Respiratory diseases may cause considerable disability in the elderly
because of their limited respiratory reserve related to aging. This study aimed to
assess the time trend of respiratory symptoms and common chronic respiratory
diseases in the elderly Chinese living in Hong Kong.
Two questionnaire surveys were conducted in 1991–1992 and 2003–2004. Subjects
aged X70 years were invited to complete a respiratory questionnaire.
A total of 2032 (999 male) and 1524 (698 male) subjects completed the
questionnaire surveys in 1991 and 2003, respectively. The response rates were 60% in
1991 and 78% in 2003. The prevalence of most respiratory symptoms increased over
time after adjusting the data for age, sex, social status and smoking habits.
Comparing the symptoms between 1991 and 2003, wheeze over the past 12 months
increased from 7.5 to 12.1% (adjusted OR 2.00, 95% CI 1.54–2.61) and morning chest
tightness from 4.2 to 8.8% (adjusted OR 2.48, 95% CI 1.79–3.43). The prevalence of
self-reported physician-diagnosed emphysema increased over time (2.4–3.1%,
adjusted OR 1.78, 95% CI 1.12–2.86), but there was no change for asthma (5.1% in
1991 and 5.8% in 2003) or chronic bronchitis (6.7% in 1991 and 7.7% in 2003).
The prevalence of respiratory symptoms has increased over the past 12 years and
this may be related to environmental factors especially increasing air pollution in
Hong Kong.
& 2006 Elsevier Ltd. All rights reserved.Elsevier Ltd. All rights reserve
313133;
.hk (F.W.S. Ko).Introduction
Respiratory diseases such as asthma and chronic
obstructive pulmonary disease (COPD) are commond.
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morbidity worldwide. Most of the epidemiological
studies on respiratory symptoms have targeted
school children or the general population for ease
of sampling. There are, however, limited data
available for the elderly subjects.
Worldwide the population is aging due to both
lower birth rates and improved health care parti-
cularly in the developed countries.1 Life expec-
tancy has increased greatly in many parts of the
world along with improvement in nutrition, sanita-
tion and economic factors.1 The greater longevity
has resulted in more senior citizens in the popula-
tion. In 2000, 12.4% of the population in the US was
aged 65 years or older.2 According to the prediction
by the US Census Bureau, more than 60 countries
will have 2 million or more older people by 2030.3
Hong Kong is no exception and the population has
been aging steadily. In 1990, only 8.4% of the
population was aged 65 years and above whereas by
year 2000, the figure had risen to 10.9%. These
figures are estimated to be 12.1% and 16.5%,
respectively, in year 2010 and 2020.4
An 8-year follow-up study showed that lower
cardiorespiratory fitness was a significant determi-
nant of becoming dependent in older adults.5 With
the growing and aging population, it is important to
have better understanding of the health status of
the elderly for planning of healthcare resources.
The aim of this study was to assess the time
trends of respiratory symptoms and common
chronic respiratory diseases such as asthma,
chronic bronchitis and emphysema in the elderly
Chinese population living in Hong Kong. In addition,
predictors of respiratory symptoms and common
chronic respiratory diseases were investigated.Methods
This study compared the differences in prevalence
of respiratory symptoms and common respiratory
diseases (asthma, chronic bronchitis, emphysema
and history of pulmonary tuberculosis) in the
elderly Chinese, aged 70 years or above, over two
time points 12 years apart. Two cross-sectional
surveys were conducted. The first one was con-
ducted from 1991 to 1992 and the second survey
from 2003 to 2004. This study was approved by the
ethics research committee of the Chinese Univer-
sity of Hong Kong.
The methodology of the first survey was de-
scribed by our group elsewhere.6 In brief, subjects
were identified by the registered list of recipients
of Old Age and Disability allowance, which coveredover 90% of the elderly target age group who were
permanent residents in Hong Kong. Interviewers
visited their homes and a questionnaire on lung
health was completed. The questionnaire was a
Chinese version of the questionnaire used by Dow
et al.7 in their survey of the elderly residing in
southern England. A panel of questions regarding
respiratory symptoms over the past 12 months
including wheeze, morning chest tightness, breath-
lessness at rest during the day, nocturnal breath-
lessness, morning phlegm and breathlessness/
cough/chest tightness on exposure to common
aero-allergens or irritants were asked. In addition,
past history of common respiratory diseases includ-
ing asthma, chronic bronchitis, emphysema and
tuberculosis was questioned. For these common
respiratory diseases, the subjects were asked to
report whether they had a physician diagnosis of
such diseases. The questionnaire also involved
smoking habits and the previous occupation. For
women who were housewives, they were asked
about their husbands’ last full-time job.
The same respiratory questionnaire was used in
the 2003 survey. However, random household
telephone interview was conducted instead of using
postal recruitment followed by home visits as in the
first survey. A random telephone list was generated
from the White Pages by computer. When a house-
hold line was connected, subjects of the target age
group were identified and verbal consent was
obtained for the telephone survey. The question-
naire was completed by the subject himself or
herself rather than by proxy.
Subjects were classified into different social
classes and smoking habit groups in the same way
during the surveys in 1991 and 2003. Occupations
were classified as non-manual workers (white collar
workers), skilled manual workers, and unskilled/
semi-skilled manual workers. For housewives, their
social status was classified according to their
husband’s occupation. In terms of smoking habits,
subjects were classified as non-smokers (never
smokers), ex-smokers (those who had smoked but
stopped for at least 12 months before the ques-
tionnaire), and current smokers (smokers who
still smoked within the 12 months prior to the
questionnaire).
Following the telephone survey, all subjects were
invited to attend the pulmonary function labora-
tory at the Prince of Wales Hospital for assessment
of respiratory functions. Willing subjects attended
the pulmonary function laboratory and written
informed consents were signed. Spirometry
(Vitalopgraph, Model S, UK) was performed accord-
ing to the American Thoracic Society standards.8
The reference FEV1 and FVC values adopted were in
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et al.9Statistics
The sample size was estimated using the Power
Analysis and Sample Size for Windows software
(Package PASS 2000, NCSS, Kaysville, Utah). We
aimed to make 1500 successful telephone inter-
views. The study in 1991–1992 had a sample size of
2032 and the prevalence of asthma was 5%. In order
to detect a 2.5% change in the prevalence of
asthma in the population, a group sample size of
1235 could achieve 80% power to detect a
difference of 2.5% between the original group
proportion of 5% and the alternative proportion in
the current population of 7.5% using a two-sided w2
test with continuity correction, with the arcsine
transformation, at a significant level of 0.05.
Results were analyzed using the Statistical
Package of the Social Science (SPSS) Statistical
software for Window, Version 11.5 (SPSS Inc., IL,
USA). The differences in demographic data be-
tween the sample populations were assessed by the
w2 test and Student’s t test as appropriate. The
temporal variation in prevalence of symptoms and
common respiratory diseases were analyzed by a
backward step-wise logistic regression model con-
trolled for sex, age, smoking habits and socialTable 1 Demographic data of subjects participating in t
Sample population
Year 1991–1992 2003
(n ¼ 2032) (n ¼
Sex (M/F) 999/1033 698/
(49.2/50.8) (45.
Age
70–0 1243(61.2) 1218
80+ 789(38.3) 306(
Social class
Non-manual 1372(67.5) 386(
Skilled 302(14.9) 806(
Unskilled/semi-skilled workers 358(17.6) 332(
Smoking status
Lifelong non-smoker 1070(52.7) 1086
Ex-smoker 629(31.0) 260(
Current smoker 333(16.4) 178(
Figures are presented as n(%).
Po0:05 between the sample population in 1991–1992 and 200
yPo0:05 between those with and without lung function test pestatus. The relationship between the respiratory
symptoms/ self-reported physician-diagnosed re-
spiratory diseases and the subjects demographics
were analyzed using multiple logistic regression.
Comparison of subjects with and without respira-
tory diseases with reference to their lung function
results was analyzed by w2 test or Fisher’s exact
test, whichever was appropriate. A P value of
o0.05 was considered as statistically significant.Results
The telephone survey was conducted from Novem-
ber to December in 2003. Altogether 1524 elderly
subjects were successfully interviewed and com-
pleted the questionnaire whereas the survey was
declined in 430 cases, giving a response rate of
78.0%. Subjects who had completed the question-
naires were all invited to undergo lung function test
at the lung function laboratory of the Prince of
Wales Hospital. Out of 360 subjects who had
expressed an interest in participating in the lung
function assessment, 165 (45.8%) attended lung
function laboratory for lung function testing.
The demographic data are shown in Table 1.
There were differences in the baseline character-
istics between the population samples tested in
1991 and 2003. In 2003, more subjects werehis study.
Attended lung
function test
Not attended lung
function test
–2004 2003–2004 2003–2004
1524) (n ¼ 165) (n ¼ 1359)
826 98/67 600/759y
8/54.2) (59.4/40.6) (44.2/55.8)
(79.9) 141(85.5) 1077(79.2)
20.1) 24(14.5) 282(20.8)
25.3) 51(30.9) 335(24.7)y
52.9) 90(54.5) 716(52.7)
21.8) 24(14.5) 308(22.7)
(71.3) 111(67.3) 975(71.7)
17.1) 26(15.8) 234(17.2)
11.7) 28(17.0) 150(11.0)
3–2004.
rformed in 2003–2004.
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(average age 76.4 years in 2003 vs. 79.7 years in
1991) and there were less non-manual workers and
smokers than in the sample population in 1991. On
matching the names and telephone numbers of the
participants in 1991 against 2003, we found no
overlapping of the subjects. There were more non-
manual workers and a higher male/female ratio
among those who attended the lung function test
than those who did not in the 2003 survey.
The prevalence of respiratory symptoms and
their time trend (both crude and that adjusted
for age, sex, social class and smoking habits) are
shown in Table 2. The prevalence of respiratory
symptoms over the past 12 months, including
wheeze, morning chest tightness, breathlessness
at rest, nocturnal breathlessness, morning phlegm,
and breathlessness or wheeze or cough on exposure
to allergens, cold air and irritants, increased
significantly from 1991 to 2003. Coughing up
phlegm for 3 consecutive months for 2 years,
however, did not increase in prevalence over time.
The statistically significant difference in preva-
lence of respiratory symptoms over time still held if
we adjusted the results for the presence of
respiratory diseases like asthma, chronic bronchitis
or emphysema. More subjects in the 2003 surveyTable 2 Prevalence of respiratory symptoms and their ti
and year 2003–2004.
Respiratory symptoms Prevalence (%) O
1991
(n ¼ 2042)
2003
(n ¼ 1524)
C
Wheeze 7.5 12.1 1
Morning chest tightness 4.2 8.8 2
Breathlessness at rest 5.2 12.3 2
Nocturnal breathlessness 3.6 7.2 2
Morning phlegm 25.7 33.7 1
Cough up phlegm for 3
consecutive months for 2
years
10.0 10.5 1
Breathlessness/wheeze/
cough on exposure to
allergens
3.8 9.3 2
Breathlessness/wheeze/
cough on exposure to cold
air
4.4 14.8 3
Breathlessness/wheeze/
cough on exposure to
irritants
4.9 30.5 8
Odds ratios were derived by logistic regression analysis. Prevalenc
social class. The reference categories were the 70–80 age group,
Allergens included dust, feathers, cat and dog hairs. Irritants incl
smoke and traffic fumes. CI ¼ confidence interval.
Po0:05.had at least one respiratory symptom (wheeze,
morning chest tightness, breathlessness at rest,
nocturnal breathlessness and morning phlegm)
when compared to the survey in 1991 (44.2% vs.
33.1%, adjusted OR ¼ 2:03, 95% CI ¼ 1:7322:39,
Pp0:001), after adjusting for baseline demo-
graphics. The prevalence rate of subjects with at
least one of the following: cough for 3 consecutive
months for 2 years, asthma, chronic bronchitis and
emphysema, did not show significant changes over
time (17.8% in both 1991 and 2003, adjusted
OR ¼ 1:13, 95% CI ¼ 0:9421:36, P ¼ 0:20).
The prevalence of self-reported physician-diag-
nosed respiratory diseases is shown in Table 3. Over
a period of 12 years, the prevalence of emphysema
has shown an increasing trend from 2.4% to 3.1%
(adjusted OR ¼ 1:78, P ¼ 0:02) when adjusting for
age, sex, smoking habits and social classes of the
subjects. A similar increase in prevalence was
observed when chronic bronchitis and emphysema
were analyzed together (adjusted OR 1.35, 95% CI
1.03–1.78, P ¼ 0:03). However, the prevalence of
self-reported history of tuberculosis, self-reported
physician-diagnosed asthma and chronic bronchitis
did not show any significant change over time. A
concomitant self-reported physician diagnosis of
asthma, chronic bronchitis and emphysema wasme trend in the sample populations in year 1991–1992
dds ratio (95% C I) P value
rude Adjusted
.71 (1.36–2.14) 2.00 (1.54–2.61) 0.00
.21 (1.67–2.92) 2.48 (1.79–3.43) 0.00
.58 (2.01–3.31) 3.28 (2.46–4.37) 0.00
.06 (1.52–2.79) 2.41 (1.71–3.41) 0.00
.47 (1.27–1.70) 1.85 (1.56–2.20) 0.00
.05 (0.84–1.31) 1.19 (0.93–1.54) 0.17
.59 (1.94–3.45) 2.38 (1.72–3.30) 0.00
.74 (2.90–4.82) 3.91 (2.93–5.12) 0.00
.48 (6.75–10.66) 8.25 (6.41–10.61) 0.00
e of symptoms was adjusted for age, sex, smoking habits and
males, lifelong non-smokers and non-manual workers.
uded household chemicals (like bleach, hairspray, perfumes),
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Table 3 Prevalence of respiratory diseases and their time trend in the sample populations in year 1991–1992
and year 2003–2004.
Diseases Prevalence (%) Odds ratio (95% CI) P value
1991
(n ¼ 2042)
2003
(n ¼ 1524)
Crude Adjusted
History of tuberculosis 3.2 2.8 0.86 (0.58–1.27) 0.82 (0.53–1.29) 0.394
Asthma 5.1 5.8 1.14 (0.85–1.52) 1.38 (0.98–1.93) 0.065
Chronic bronchitis 6.7 7.7 1.15 (0.89–1.49) 1.34 (1.00–1.80) 0.054
Emphysema 2.4 3.1 1.31 (0.87–1.96) 1.78 (1.12–2.86) 0.016
Chronic bronchitis or
emphysema
8.1 9.0 1.13 (0.89–1.44) 1.35 (1.03–1.78) 0.032
CI ¼ confidence interval.
Odds ratios were derived by logistic regression analysis. Prevalence of symptoms was adjusted for age, sex, smoking habits and
social classes. The reference categories were the 70–80 age group, males, lifelong non-smokers and non-manual workers.
Po0:05.
F.W.S. Ko et al.1602present in 51 (2.5%) and 50 (3.3%) subjects in 1991
and 2003, respectively, with no significant change
over time (OR 1.57, CI 0.99–2.48, P ¼ 0:05) when
adjusted for baseline demographic data. In those
subjects with self-reported physician diagnosis of
asthma, 62 (59.5%) and 50 (56.6%) were either ex-
smokers or current smokers in 1991 and 2003
respectively whereas for subjects with self-re-
ported physician diagnosis of chronic bronchitis or
emphysema, 114 (69.8%) and 76 (54.8%) were
either ex-smokers or current smokers in 1991 and
2003, respectively. In subjects with asthma,
chronic bronchitis or emphysema (n ¼ 175) in the
2003 survey, 96 (54.9%) had sought medical treat-
ment for their airway diseases over the past 12
months.
Among the 165 subjects who had lung function
test performed in 2003, 38 had abnormal spirome-
try (18.8% had FEV1 o80% predicted, 10.9% had
FEV1/FVC ratio o70%). In those subjects with an
obstructive lung function pattern (FEV1/FVC ratio
o70%), 2 (11.1%), 2 (11.8%), 7 (38.8%) and 7
(38.8%) had FEV1 o30% predicted, 430–50% pre-
dicted, 450–80% predicted and X80% predicted
normal, respectively. Results of spirometry, in
relation to the self-reported physician diagnosis of
common respiratory diseases are shown in Table 4.
Analysis of the predictors for self-reported
history of tuberculosis, physician-diagnosed asth-
ma, chronic bronchitis and emphysema in the 2003
survey is shown in Table 5. Female gender was
associated with a lower risk of having history of
pulmonary tuberculosis (OR 0.41, 95% CI
0.20–0.87). Current smokers and ex-smokers were
at a higher risk of having a self-reported physician
diagnosis of asthma, chronic bronchitis and emphy-
sema than non-smokers. Lower social class subjects(unskilled/semi-skilled manual workers) had a
lower risk of having physician-diagnosed chronic
bronchitis than the upper social class (non-manual
workers). Analysis of predictors of respiratory
symptoms in relation to the subjects’ demographics
is shown in Table 6. Smoking was a stronger
predictor for all the respiratory symptoms surveyed
than sex, age and social status of the subjects.Discussion
In this study, we have noted that respiratory
symptoms such as wheeze, morning chest tightness,
nocturnal breathlessness and morning cough in-
creased over a period of 12 years in two cross-
sectional population-based studies conducted
in Hong Kong. In addition, the prevalence of
self-reported emphysema has increased.
With the return of Hong Kong to the Chinese
sovereignty in 1997, there has been no alteration in
the population mix in Hong Kong with 490% of the
population being ethnic Chinese. There was no
significant immigration of elderly into Hong Kong
from either overseas or mainland China. The two
cross-sectional studies were both territory wide
and the subjects surveyed were elderly living in
Hong Kong. As we have adjusted the results for
baseline demographic variables and the presence of
common pre-existing respiratory diseases (old
pulmonary tuberculosis, asthma, chronic bronchitis
and emphysema), we postulate that environmental
factors were the likely culprit responsible for the
rise in respiratory symptoms rather than the
possibility that we were sampling different target
groups over time.
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Change in respiratory symptoms over 12 years 1605Air pollution has been a major problem in Hong
Kong. With the growing economy in the Pearl Delta
region (southern part of China), pollutants gener-
ated from industrial sources and power stations
have worsened the air quality of Hong Kong. Levels
of some air pollutants in Hong Kong rose from 1991
to 2003 and this was particularly true in the new
town areas when compared to the urban areas.10
In the urban areas, the annual average concentra-
tion of ozone level rose from 18 mg/m3 in 1991 to
34 mg/m3 in 2003, whereas the nitrogen dioxide
level increased from 50 to 63 mg/m3. In the new
town areas, levels of most air pollutants have
increased over time. For example, annual average
concentration of total suspended particulates
increased from 68 mg/m3 in 1991 to 79 mg/m3 in
2003 whereas respirable suspended particles and
nitrogen dioxide levels increased from 46 to 56 mg/
m3 and from 36 to 51 mg/m3, respectively, over the
same period.10 During the past decade, the annual
mean levels of respirable suspended particulates,
oxides of nitrogen and ozone measured by the
roadside had not only increased, but well exceeded
the air quality objectives set by the Environmental
Protection Department of Hong Kong.11 The hypoth-
esis was further supported by a recent study in
China which observed that in children aged 5–16
years old, there was a monotonic, positive relation-
ship between exposure to the pollutant mixture
and prevalence rates of cough with phlegm and
wheeze.12
Apart from ambient air pollution, indoor air
pollution might have also contributed to the
increasing respiratory symptoms in the elderly as
the elderly people were likely to spend more time
at home.13,14 A study of indoor air pollution in Italy
found that elderly with exposure to environmental
tobacco smoke had a higher frequency of acute
respiratory symptoms than those without expo-
sure.14 In addition, acute respiratory symptoms
were more common in the elderly exposed to a
higher respirable suspended particles index than
those with lower exposure, both in summer and
winter, and this was associated with reduced lung
function as measured by mean daily peak expira-
tory flow rate.14 There were, however, very limited
published data regarding indoor air pollutants in
Hong Kong15 and it is uncertain how much the
indoor air pollutants have contributed to the rise in
respiratory symptoms in this study.
To the best of our knowledge, this is the first
study to assess the time trend of respiratory
symptoms in the elderly in the general population.
Previous surveys have been done in other parts of
the world using time point study rather than time
trend study. In the UK, a postal questionnairesurvey was conducted in late 1980s. A total of 2161
subjects, aged 65 years or older, were surveyed
using the same questionnaire as this current study.
It was found that 60% of the sample complained of
one or more respiratory symptoms7 and thus their
prevalence of respiratory symptoms was higher
than both of our populations in 1991 and 2003.
Smoking was a more important risk factor than age,
sex or social class, and was associated particularly
with wheeze, morning phlegm and chest tightness
on waking. These observations were similar to the
findings in our current study. A similar study
conducted in Sweden on adults aged 35–66 years
found that 41% of the population reported at least
one respiratory symptom and this was comparable
to our study. A history of asthma was noted in 5.9%
while that of chronic bronchitis or emphysema was
4.1%.16 Another study in the US assessing elderly
aged X65 years noted that 60% had respiratory
symptoms. Self-reported diagnoses of chronic
bronchitis and asthma were present in 16.4% and
8.4% of the 2011 subjects, respectively.17 It seems
that the prevalence of respiratory symptoms and
common respiratory diseases like chronic bronchitis
and asthma varies in different populations.
Apart from tuberculosis, which is a notifiable
disease, there are no data on changes over time in
the prevalence of common respiratory diseases like
asthma and COPD in the elderly people in Hong
Kong. For tuberculosis, the prevalence of disease
has not changed much over the past 10 years with a
notification rate about 100/100,000 population.18
This study has also demonstrated no change in
history of pulmonary tuberculosis over a 12-year
period. The prevalence of asthma has increased
with time in children and young adults in some
countries.19–22 However in Hong Kong, the preva-
lence of asthma in children has decreased over
time.23 There was not much information in the
literature regarding the time trend of asthma in the
elderly. A study in Birmingham, UK, showed that
there was a declining incidence of asthma in adults
presenting to general practitioners.24 It was inter-
esting that self-reported physician diagnosis of
emphysema, but not chronic bronchitis, increased
with time in this study. Other time trend studies on
COPD found that the prevalence was either
decreasing17 or unchanged.25 Our survey in 2003
consisted of more non-smokers than the survey in
1991 and it was very unlikely that the rise in
prevalence of emphysema was secondary to smok-
ing in the sample populations. We postulate that
this rise may be due to increased awareness of this
disease entity. It was noted that a considerable
number of subjects (n ¼ 50, 3.3%) had a concomi-
tant self-reported diagnosis of asthma and chronic
ARTICLE IN PRESS
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toms of asthma, chronic bronchitis and emphysema
are similar as all three present with wheeze and
dyspnoea. It may be difficult to distinguish these
diseases easily based on epidemiological surveys.26
In particular, a subgroup of COPD patients may
have an airway-dominant phenotype and this could
make it difficult to distinguish them from chronic
asthmatic subjects with airway remodeling with
an incompletely reversible airflow obstruction
pattern.27
We have noted in this study that among those
subjects with a self-reported physician- diagnosis of
chronic bronchitis and emphysema, only 23.8% and
62.5%, respectively, had spirometric evidence of
airflow obstruction as defined by the Global
Initiative of Obstructive Lung Disease (GOLD)
guideline.28 According to the GOLD classification
of COPD severity, patients in stage 0 still have
normal lung function. This may explain why some
patients in this study with symptoms of chronic
bronchitis had a non-obstructive lung function.
Among those without a self-reported physician
diagnosis of chronic bronchitis or emphysema,
7.9% had spirometric evidence of airflow obstruc-
tion with a FEV1/FVC ratio of o70%. Whether
passive smoking, outdoor air pollutants, exposure
to biomass fuel or occupational dusts, late onset
asthma or under-diagnosis of COPD have contrib-
uted to the development of airflow obstruction in
these subjects requires further investigation. A
recent study in Korea has found that undiagnosed
airflow obstruction was observed in 12.4% of men
and in 3.5% of women out of the 8140 subjects
surveyed.29 Spirometry is recommended as the gold
standard for diagnosis of COPD in the GOLD guide-
line but this diagnostic tool has been generally
underused in clinical practice.30 More COPD cases
can be detected early if spirometry is used
routinely by the general practitioners.31,32
Similar to other studies,7,29,33 our study has
found that smoking is a risk factor for respiratory
symptoms. It has been previously suggested that
lower education level was a risk factor for
respiratory symptoms, even after adjustment for
sex, age, hay fever, smoking and occupational
exposure.34 However, we did not observe such an
association when we looked into the social class of
our subjects in this study. The unexpected lower
risk of self-reported physician-diagnosed chronic
bronchitis among low social class could be due to
healthy worker selection, confounding by other
factors such as less medical treatment in the lower
social class.
The major limitation of this study was the
difference in sampling methodology in 1991 and2003. Recruitment of subjects by post followed by
home-visit questionnaire administration achieved a
response rate of approximately 60% in the survey in
1991.6 In Hong Kong 490% households have a
landline telephone service. In planning the study in
2003, we hoped to obtain a higher response rate
(about 80% in the current survey). Telephone survey
was used instead of recruitment by post as we
believed this method could also achieve random
sampling of elderly in the community. The differ-
ence in recruitment methods might account for the
higher percentages of females, younger subjects,
skilled and unskilled/semi-skilled workers, and
non-smokers in the 2003 survey. However, the
significant increases over time in respiratory
symptoms after correction of the various demo-
graphic factors suggest the observed changes are
real. Cohort effect might exist in this study as the
two cohorts of elderly were born in different
decades. It has been suggested the prevalence of
asthma in the community with the same ethnicity
was likely related to environmental factors.35 The
fact that asthma prevalence remained the same for
these two cohorts would support the hypothesis
that increasing respiratory symptoms were related
to air pollution. The response rate for lung function
testing (12%) was low in this study. Physical
inactivity and reluctance to travel to the desig-
nated center have deterred many elderly subjects
from taking part in the lung function study.
In conclusion, we have observed a rising trend in
the prevalence of respiratory symptoms in the
elderly Chinese living in Hong Kong and an increase
in self-reported prevalence of emphysema over the
past 12 years. Air pollution may account for the rise
in respiratory symptoms.Acknowledgements
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